Identification and characterization of acyclovir-resistant clinical HSV-1 isolates from children.
The occurrence of herpes simplex virus (HSV) with acyclovir (ACV) resistance is a cause for concern due to the frequent use of ACV for treatment, suppressive therapy, and prophylaxis of HSV infection. Although HSV infection is prevalent among children, very little is known about the drug susceptibility of HSV circulating in this patient population. To determine the status of ACV resistant HSV-1 among children. A reporter cell-based HSV infection assay (mVILA) was developed to conveniently evaluate the ACV susceptibility of HSV-1 clinical strains and used to analyze 68 HSV-1 primary isolates from oral lesions in children. Compared with PRA, mVILA is easier to perform. Using mVILA, HSV-1 isolates C106, C153, and C174 were found completely resistant to ACV, with a greater than 100-fold increase in IC50s. Sequence analysis of thymidine kinase (TK) and DNA polymerase (DNA POL) genes identified 11 new mutations. Structural modeling of the TK and DNA POL proteins suggested structural changes that might alter their interactions with ACV and ACV triphosphate, respectively. The insertion of a single G in a seven-guanine homopolymeric repeat sequence generated a truncated TK protein in C106. This study provides preliminary data on the ACV susceptibility status of HSV-1 in children. The prevalence rate of ACV-resistant HSV-1 in children was higher than predicted. Moreover, multiple mechanisms leading to the resistance were identified. These results suggest that new anti-herpetics with different working mechanisms should be valuable.